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Introduction {#sec005}
============

Intensive care is in-hospital care for patients with potentially reversible critical conditions that can benefit from closer monitoring and more invasive treatments than general wards can provide \[[@pone.0224355.ref001]--[@pone.0224355.ref003]\]. Demand for intensive care often exceeds availability, even in High-Income Countries (HICs), and rationing access to intensive care is therefore needed \[[@pone.0224355.ref004]--[@pone.0224355.ref012]\]. Rationing has been described as "the allocation of healthcare resources in the face of limited availability, which necessarily means that beneficial interventions are withheld from some individuals" \[[@pone.0224355.ref013]\] and is argued to be necessary to ensure ethical allocation of medical services \[[@pone.0224355.ref013]\]. In studies of Intensive Care Unit (ICU) admissions in situations of limited ICU space or resources, HIC triaging physicians have responded by using the resources more efficiently, for example by restricting ICU admission to the patients perceived to benefit most and transferring patients out of ICU sooner \[[@pone.0224355.ref006], [@pone.0224355.ref007]\]. According the World Federation of Societies of Intensive and Critical Care Medicine patients who are most likely to benefit from intensive care should be prioritized and ICU admission criteria should be developed to identify those patients \[[@pone.0224355.ref014]\]. Clear admission guidelines may be valuable in decreasing the impact of bias and prejudice \[[@pone.0224355.ref015]\] and limiting unnecessary use of resources \[[@pone.0224355.ref016]\] even though guidelines might not always be strictly followed \[[@pone.0224355.ref012], [@pone.0224355.ref015]\].

Decisions about patient "selection" for intensive care---ie which patients to refer and admit to intensive care---is complex and ethically challenging. The threshold for admission varies with available resources \[[@pone.0224355.ref017]\] and between hospitals \[[@pone.0224355.ref018]\]. In addition, physicians' perceptions and predictions about the benefit of intensive care vary \[[@pone.0224355.ref019], [@pone.0224355.ref020]\]. Timely assessment of potential benefits and risks for the patients should be the first step in the selection process \[[@pone.0224355.ref001]\], and patients suitable for intensive care should be identified and admitted before their condition progresses beyond possible recovery \[[@pone.0224355.ref002]\].

Most research on patient selection for intensive care comes from HICs. Patient diagnosis, illness severity, surgical status, age and number of available beds have been found to impact physicians' triage decisions \[[@pone.0224355.ref009], [@pone.0224355.ref011]\]. Bias and other non-medical factors such as triaging physician seniority, interprofessional conflicts and family demands for life support also affect decision making \[[@pone.0224355.ref008], [@pone.0224355.ref010], [@pone.0224355.ref021], [@pone.0224355.ref022]\]. Little is known about patient selection for intensive care in low income countries (LICs). While the burden of critical illness is higher in LICs than in HICs, there are far fewer ICU beds \[[@pone.0224355.ref023]\]. Uganda and Malawi, for example, have only one ICU bed per one million population \[[@pone.0224355.ref024], [@pone.0224355.ref025]\]. Given the huge discrepancy between the need and the resources for intensive care, rationing and the associated ethical issues are of particular importance \[[@pone.0224355.ref025]\].

Tanzania is a LIC in East Africa with a population of 57 million \[[@pone.0224355.ref026]\]. Availability of Intensive Care Units is very limited---none of seven district hospitals surveyed in 2009 had ICUs and the four national referral hospitals had a total of only 38 ICU beds \[[@pone.0224355.ref027], [@pone.0224355.ref028]\]. In-ICU mortality in these four hospitals was estimated at 41% \[[@pone.0224355.ref028]\]. There are no national admission guidelines for intensive care in Tanzania \[[@pone.0224355.ref027]\]. The aim of this study was to understand doctors' experiences and perceptions of ICU referral and admission processes in Muhimbili National Hospital (MNH), a University Hospital in Tanzania.

Method {#sec006}
======

Study design {#sec007}
------------

We performed a qualitative study using inductive conventional content analysis of semi-structured interviews with doctors involved in the recent care of critically ill patients.

Study setting {#sec008}
-------------

Muhimbili National Hospital (MNH) in Dar es Salaam is Tanzania's biggest referral hospital and serves as a University Teaching Hospital as well as the National Referral Hospital, receiving patients from all hospitals in the country. The hospital has 1300 beds. At the time of the study, the main ICU in MNH had six beds and admitted critically ill patients from the emergency room (18%), operating theatres (59%), wards (20%) and other hospitals (3%) \[[@pone.0224355.ref029]\]. One quarter (26%) were planned postoperative elective surgery admissions, 42% were admissions after emergency surgery and 32% were medical patients. The majority of patients were admitted for respiratory failure with 88% requiring oxygen therapy, 75% were intubated and 51% required mechanical ventilation (some patients were breathing through an endotracheal-tube without respiratory support) \[[@pone.0224355.ref030]\]. Monitoring on the ICU consisted of electrocardiography, non-invasive blood pressure and pulse oximetry. IV crystalloids, antibiotics, adrenaline and dopamine were available but noradrenaline, other inotropes, dialysis or continuous sedation were not. Less than 1% of the beds in MNH are assigned for intensive care \[[@pone.0224355.ref028]\], compared to for example 13% in the USA \[[@pone.0224355.ref031]\] and 7% in Cape Town, South Africa \[[@pone.0224355.ref016]\]. The in-hospital mortality rate of ICU patients is 50%.

The number of critically ill patients in MNH is not known. In a large government hospital in Uganda 12% of the patients were severely ill (MEWS ≥5) \[[@pone.0224355.ref032]\]. If MNH is similar to the population in the Ugandan study, then 143 patients are critically ill in MNH. With only 6 beds in the ICU, it would only be possible to admit 4% of those patients to ICU.

Data collection {#sec009}
---------------

### Participants {#sec010}

Individual interviews were conducted with doctors at MNH in June 2014. The main criterium for inclusion was a doctor who had been recently involved in the care of a critically ill patient, as identified in the ICU and the general wards by one of the researchers (SEM). This method of inclusion was chosen to gather data from doctors from various departments and with different levels of experience. An additional two ICU doctors who were not involved in any of the patient cases were interviewed. Four patient cases were selected purposively in a three-week period to get a mix of specialties and conditions: two in the ICU and two in general wards. Fifteen doctors were identified, aged between 25 and 60, from ICU and four general wards, and all agreed to participate. Participant characteristics can be seen in [Table 1](#pone.0224355.t001){ref-type="table"}.

10.1371/journal.pone.0224355.t001

###### Participant characteristics.
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  Participants                                    Number
  ----------------------------------------------- --------
  Total                                           15
  **Criterium for inclusion**                     
  Involved in one of the cases                    13
  ICU doctor                                      2
  **Place of work**                               
  ICU                                             7
  General Ward                                    8
  **Cadre**                                       
  Specialist                                      7
  Resident (undergoing specialization)            7
  Registrar (not yet undergoing specialization)   1
  **Sex**                                         
  Female                                          10
  Male                                            5

### Interviews {#sec011}

The interview guide ([S1 Appendix](#pone.0224355.s001){ref-type="supplementary-material"}) was structured around topic areas reflecting factors that may affect patient selection and prioritization processes for intensive care, as identified in previous studies. \[[@pone.0224355.ref008]--[@pone.0224355.ref010], [@pone.0224355.ref021], [@pone.0224355.ref022]\] These topic areas were: (1) knowledge of official ICU referral and admission criteria; (2) experiences of ICU referral and admission process and decision making in the specific patient case; (3) experiences of communication in the process of referral and admission to the ICU in general; (4) perceptions about indications for ICU care; (5) perceptions of the quality of care of critically ill patients in ICU and the general wards; (6) perceptions of influences of non-medical factors (such as "VIP patients" and patient fees) on patient selection for intensive care. The patient cases were used to open the interviews, enabling discussion about a real situation and making it easier to discuss sensitive and general issues. The interview guide was developed by the research team to contain few and open-ended questions, allowing free development of the content in the interviews. The interviewer also used open-ended and specific follow-up questions, such as asking the respondents to develop their answers. The questions were tested before use with staff in the hospital.

The interviewing researcher was a Swedish medical doctor (SEM) who had just completed a three months' clinical attachment in MNH and was therefore known by most of the respondents. Working for several years with acute medicine and critical care, she had an understanding of the general underlying factors for critical care triage and had been involved in decisions about referral and admission to intensive care. While she had gained some knowledge about practices at MNH from her clinical attachments and had some cultural understanding from previous time spent in Tanzania, she was likely seen as an "outsider" by the respondents. The lead researcher's position as a foreigner in this setting, with its potential implications for data collection, analysis and results, is outlined further in the discussion section.

To enable the project to be successfully conducted given the interviewees busy schedules, we made the decision to let the respondents decide freely where to be interviewed. Five interviews were conducted in the ICU, three in other wards and seven in an office or coffee room. Six interviews were done in private while the other nine were done in staff areas. The interviews conducted in staff areas were all done away from other people so that the conversations were not overheard. Interviews lasted between 15 minutes and one hour and all were conducted in English, the working language in the hospital. Notes were taken during the course of the interviews and detailed interview content, as remembered, was written down immediately afterwards. To make the interviews feasible in a busy hospital environment, and to encourage respondents to speak freely despite the sensitivity of some of the areas, no recordings were done.

Analysis {#sec012}
--------

Inductive conventional content analysis as described by Hsieh and Shannon \[[@pone.0224355.ref033]\] was applied for the analysis of interview notes. The interview notes were anonymized and numbered 1--15 and then read repeatedly by the first author (SEM) and one of the co-authors (YJ) to get familiar with the material and get a full picture of what was discussed during the interviews. Line-by-line coding was performed for each interview through condensing contents into meaning units which were labelled with preliminary codes. YJ coded three interviews independently to ensure consistent interpretation. Additional notes containing reflections and interpretations were taken during the coding process. Categories and sub-categories were developed from the codes, continually reassessed and adjusted, and some of the sub-categories with similar content were merged. The authors would revert back to the original interview notes in cases where a phrase was difficult to categorize, in order to reposition it in the context of the whole interview. The data were initially analysed separately for the ICU doctors and general ward doctors, however in the analysis the same categories appeared in both groups. Therefore, we made a methodological choice to analyse the interviews with the two groups of doctors together which we believe increased the richness of the analysis. The doctor categories (ICU and ward doctors respectively) were marked with different colours throughout the analysis making it possible to distinguish the answers and identify any differences between the two groups. The process of sorting categories and sub-categories was repeatedly done by both SEM and YJ, to ensure validity of the analysis \[[@pone.0224355.ref033]\]. Categories and subcategories were then organized into a hierarchical structure. Result interpretation and structuring were further supported by UB.

Ethical considerations {#sec013}
----------------------

Verbal informed consent was secured from all participants and was documented in the interviewer's notes before the interviews started. The interviewer explained the purpose of the interview and that their participation would remain confidential. The names of the respondents were not shared with other staff in the hospital and were removed before analysis. According to our experience in the study setting there may have been cultural and political concerns with signing contract-like documents which may have limited participation. For this reason, our protocol that was approved by the ethics committee stated that the interviews will be anonymised and informed consent will be sought from the staff involved, but did not require written consent. As part of a large research collaboration, ethical clearance was granted by the National Institute for Medical Research in Tanzania (NIMR/HQ/R.8a/Vol.IX/1606), Muhimbili University of Health & Allied Sciences (MU/DRP/ AEC/Vol.XVI/125) and the Ethical Review Board in Stockholm (EPN/2015/673-31/2). Permission for the study was granted by The Tanzanian Commission for Science and Technology (2013-334-NA-2013-175) and by the Director of Medical Services at MNH (515 2013/2014).

Results {#sec014}
=======

Two main categories were identified: (1) identifying critically ill patients in the wards and (2) triaging patients to the intensive care unit ([Table 2](#pone.0224355.t002){ref-type="table"}).

10.1371/journal.pone.0224355.t002

###### Categories and sub-categories.
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  Category                                                         Sub-category
  ---------------------------------------------------------------- ----------------------------------
  **Identifying critically ill patients in the wards**             Knowledge and morale among staff
  Hierarchy and communication among staff                          
  **Triaging patients to the intensive care unit**                 Lack of space in ICU
  Material and human resources in the clinics                      
  Perceived indications and contraindications for intensive care   
  Perceptions of expected benefit of intensive care                
  Fear of repercussions                                            
  VIP patients                                                     

Identifying critically ill patients in the wards {#sec015}
------------------------------------------------

Obstacles were described for the identification of critically ill patients in the wards and two subcategories were identified: (1) knowledge and morale among staff and (2) hierarchy and communication among staff.

### Knowledge and morale among staff {#sec016}

Doctors perceived that critically ill patients do not get prioritized or even identified in the wards, sometimes due to the presence of so many critically ill and dying patients:

> *"So we never even think about the main ICU*. *Because you know we kind of got so used to all these sick and dying patients"*
>
> (no 12)

Doctors from both general wards and the ICU shared the view that there is a lack of knowledge about critical illness among the staff in the wards, especially among nurses but also doctors. Some nurses were described to lack training and knowledge, instead relying only on their prior experience with critically ill patients. At the same time it was mentioned as a problem that many nurses are new and lack experience as well.

> *"...the nurses*' *knowledge is bad*, *they don*'*t know what is an emergency case*. *The patient has to be really really sick for someone to notice*.*"*
>
> (no 10)

It was not only a lack of knowledge that was seen as problematic. Doctors also described a low working morale among the nurses in the wards and a lack of drive to identify and care for the critically ill patients. The low working morale was, at least partly seen as a consequence of understaffing.

> *"...because of being too few they just make up the vital signs*, *they write down the same vitals for all the patients*.*"*
>
> (no 4)

Nurses were described as insecure, not taking initiatives or making decisions.

> *"...they don*'*t dare to take any initiatives themselves and I think often they don*'*t believe themselves of being capable of doing things*.*"*
>
> (no 5)

> *"They are just sitting there not monitoring patients*, *they don*'*t even know how sick they are*. *Patients die here because of negligence and lack of responsibility*.*"*
>
> (no 7)

### Hierarchy and communication among staff {#sec017}

Hierarchy and its effects on communication between staff was mentioned as an obstacle to good quality care and identification of the critically ill patients.

The medical system with several hierarchical levels of professionals was described as creating a distance between the patients and the physician-in-charge. Since communication involves so many steps between the nurse who is closest to the patient and the specialist doctor, the information about the patient's critical condition might not reach the specialist in time.

> *"There*'*s a gap between the patients and the doctor*. *You know the system has so many levels; nurses -intern---registrar-resident-specialist*. *So the specialist doesn*'*t really know what*'*s going on with the patient*.*"*
>
> (no 3)

The respondents described a routine in the hospital whereby contact between departments is done between staff of the same professional level. Referral to ICU is normally done between specialists---junior doctors may not be allowed. It becomes a time-consuming, difficult procedure to refer a patient to the ICU when a specialist is not available in the ward. According to the respondents specialists often also work in private clinics and are therefore absent from the hospital, even if they could still be reached by phone.

> *"It is very hard for us to transfer a patient to the ICU*. *It has to be a specialist contacting the specialist on call in the ICU and often when we call our specialist about a sick patient they are busy with their own clinic"*
>
> (no 8)

Triaging patients to the intensive care unit {#sec018}
--------------------------------------------

Factors were identified that affected the patient selection and prioritizing for ICU admission: factors that appeared to influence how the doctors reasoned about which patients get admitted or should be cared for in the ICU. Six subcategories concerning patient selection were identified: 1) lack of space in ICU, (2) material and human resources in the clinics, (3) perceived indications and contraindications for intensive care, (4) perceptions of expected benefit of intensive care, (5) fear of repercussions and (6) VIP patients.

### Lack of space in ICU {#sec019}

Space in ICU was perceived as a significant problem, affecting the selection of patients. Ward doctors expressed that their ICU referrals were often turned down because of lack of space and that it could be pointless to contact ICU since it would be full. As a consequence, most patients were never considered for ICU. ICU was perceived to be more of a "last resort" as the few beds serve the entire hospital and patients need to be extremely ill to "qualify" for ICU referral.

> *"The problem is the ICU is too small*, *it*'*s always full*. *\[...\] I think we*, *us doctors in the wards we totally lowered our criteria for how sick a patient needs to be to need ICU*, *like we think a patient needs to be really*, *really sick to go to the ICU*. *So we never even think about the main ICU*.*"*
>
> (no 12)

The ICU beds were used for both acutely ill patients and patients after elective surgery. ICU doctors expressed that because of a lack of space, patients need to be strictly prioritized and may get declined admission even if they are perceived to be critically ill and potentially benefitting from ICU care. They also reasoned that because of the limited space, ICU cannot take patients that may need to stay for a long time.

> *"We often have to say no because of lack of space*. *Those who are lucky come here*. *\[...\] Even if a patient qualifies for ICU you might have to say no because the beds are full because of for example elective dental cases*.*"*
>
> (no 3)

### Material and human resources in the clinics {#sec020}

The respondents described a lack of resources on the general wards. The deficiencies of supplies, diagnostic equipment, drugs, oxygen and staffing create a need for referral to ICU:

> *"Some of them who need ICU could actually be managed here if we had better resources*, *for example this child who needed oxygen \[...\] I sometimes even bring my own drugs you know*, *because I can*'*t stand it not giving the treatment they need*.*"*
>
> (no 6)

The ward doctors expressed a belief that the quality of care in ICU is generally good and believed that a lot of patients can benefit from ICU care. Good nursing care was especially mentioned but also access to monitoring, oxygen and faster lab results than in the wards. However, a lack of drugs and equipment and the lack of an ICU doctor on call within the building, were perceived as reasons to keep critically ill patients on the general wards.

> *"...we usually keep critically ill patients at our ward as long as possible*, *partly because then they are seen regularly and often ... while at the ICU they risk to be forgotten*, *or they are not seen as often as when they are in our ward and the communication between the anesthesiologists and other specialists is very bad*.*"*
>
> (no 1)

### Perceived indications and contraindications for intensive care {#sec021}

Some of the ICU doctors had heard about MNH guidelines for ICU admission but were not using them. The interviewed doctors from the wards did not know about any ICU admission or referral guidelines.

Doctors expressed that post-operative observations and a need for mechanical ventilation are the main indications for ICU care. ICU doctors pointed out that it was a question of responsibility to keep the beds with respirators for patients who actually need a respirator. There was a notion among ward doctors that there is no point in contacting ICU about other types of patients.

> *"the main ICU it*'*s exclusively for those who need ventilation ... sending a patient to the ICU without the need for ventilation is also a way of backing off responsibility"*.
>
> (no 7)

The need for close monitoring was also mentioned as a reason to be selected for ICU, because of better lab access, close surveillance from nurses and access to monitors, as well as need for oxygen therapy, which was more accessible in ICU than on the general wards.

Both ward and ICU doctors pointed out that there are differences between how the ICU doctors assess patients and that it is the personal judgement of the ICU doctor that controls which patients get admitted to the ICU.

> *"It depends on who you will find there*, *some would always say no*, *some accept patients more easy*.*"*
>
> (no 10)

When asked if there are certain conditions that should never be cared for in the ICU, (i.e. contraindications to ICU admission), different opinions were expressed among ward and ICU doctors. There was an idea that rules exist about not admitting contagious patients but ICU doctors expressed that it is difficult to say no if there is an available bed and the patient requires mechanical ventilation. HIV, TB and hepatitis were mentioned both as contraindications and as acceptable for care in the ICU.

### Perceptions of expected benefit of intensive care {#sec022}

Potential benefit was mentioned as an important consideration when selecting patients for ICU care. Patients in shock (for example hypovolemic or septic shock) or who require only close monitoring and oxygen were seen as examples of patients who would not benefit more from ICU than care in the wards.

> *"Shock patients should not be in the ICU*, *they can be managed in the wards*. *It*'*s easy*, *just give fluid*. *If you bring such patients to the ICU and if someone needs a ventilator*, *what do you do? You need to use your resources for those who most need it*.*"*
>
> (no 7)

Poor prognosis was mentioned among both ICU and ward doctors, the patients admitted to the ICU should have a reasonable possibility of benefiting from ICU care. There was a conception that patients need to be prioritized to give ICU space for the ones who really need it. Unconscious patients, patients with renal failure and patients presenting to hospital too late were mentioned as examples of patients who don't benefit from ICU care since there is nothing that can be done in ICU to save them.

> *"I want to see patients that can really benefit*. *It*'*s painful to say no to patients without \[a reasonably good\] prognosis but sometimes you have to*.*"*
>
> (no 15)

There was a perception among ward doctors that ICU do not want patients with infectious diseases like HIV, meningitis or tetanus because of poor prognosis or the risk that they will occupy the bed for too long.

> *"They just say for example*---*oh you know this HIV patient with meningitis is going to die anyway so there is no point of bringing him*. *If you bring him it*'*s just a waste of time...*. *So basically we never call the ICU because we know they will say no anyway*.*"*
>
> (no 8)

Also, legal aspects of withdrawal of futile care were brought up, a patient who is intubated cannot be extubated without spontaneous breathing, which means some patients will stay in the ICU only waiting for death to occur.

> *"The problem is once they are intubated you do not extubate*, *that*'*s a legal issue*. *And brain dead is not always ruled out before they are intubated"*
>
> (no 7)

It was mentioned that some postoperative patients take up space in ICU for long time because of surgery being done on patients with low chances of recovery or because of problems during surgery or anesthesia.

### Fear of repercussions {#sec023}

Some patients with poor prognoses and without expected benefit from ICU care were said to still be admitted because of a fear of criticism. Doctors worried that they may end up in trouble for rejecting patients even if their decisions could be medically justifiable. The interviews did not fully reveal where the criticism would come from or what the punitive actions might be.

> *"You cannot say no because of poor prognosis because of politics*. *They will come nail you if the patients end up dying and they will say it*'*s your fault*.*"*
>
> (no 4)

> *"Yes*, *you could end up in trouble*. *Like this case we were talking about today \[...\] Everybody are talking about it*. *He might end up in kind of trouble*.*"*
>
> (no 15)

### VIP patients {#sec024}

"People of importance" were described as potentially getting easier access to ICU but at the time of the study it was thought that most of these people would be cared for in other hospitals. Government officials, people working in the health system or relatives were said to be favored. There were no experiences of patients admitted to ICU through financial means.

> *"...we do get instructions to take important people to ICU*. *Personally I don*'*t like to work by titles*. *I don*'*t want to do something just because somebody is a big-shot*. *You should attend everybody equally*.*"*
>
> (no 15)

> *"Yes*, *important people they get special treatment*. *Administration contact us and tell us now you will receive this patient*, *they already prepared everything*, *they prepared where he should go*, *what should be done*, *everything*. *You are just told what to do*. *But now it*'*s not a problem for us anymore because now they all go to the new cardiac unit*.*"*
>
> (no 4)

Discussion {#sec025}
==========

In a hospital in a low-income country, we have found that doctors perceive there to be difficulties with the identification of critically ill patients in the wards and a lack of structured triaging to the ICU.

The study respondents described that ward nurses do not always react when patients become critically ill and specialist doctors are too distant from the patients to identify critical illness. Triaging to ICU is affected by the lack of guidelines for admission, diverging ideas about ICU indications and contraindications and ward staff who do not consider ICU as an option for the care of their patients. Triaging to the ICU was further hampered by the lack of bed capacity in the ICU and non-medical factors such as a fear of repercussions. Admission of patients without expected benefit from ICU care was described as occurring due to fear of getting criticized. According to the respondents sometimes rejecting patient admission could lead to repercussions even if the rejection was medically justifiable, for example due to poor prognosis.

The failure of identification of the critically ill may be explained by a lack of critical care knowledge and communication barriers. A low level of knowledge about critical care among the staff has been pointed out previously in Tanzania and other sub-Saharan countries \[[@pone.0224355.ref034]--[@pone.0224355.ref036]\]. The majority of staff in Tanzanian hospitals have no formal training in critical care or triage (35--36) and there is a lack of formal prioritization systems for the critically ill (35). Implementation of emergency care and triage training has been shown to decrease patient mortality in LICs \[[@pone.0224355.ref037]\]. Communication between the ward teams and the ICU are done by specialist to specialist contact. As the medical system has several hierarchical levels of professionals, this requires communication between many health workers. This was described as creating a distance between the patient and the specialist that could result in delays in acting upon the identification of critical illness. Interprofessional hierarchies have been noted to have negative effects on communication and cooperation among healthcare staff \[[@pone.0224355.ref038]\] and to decrease staff motivation \[[@pone.0224355.ref039]\]. Communication difficulties were aggravated by specialists' absence from the hospital. Dual practice is a known phenomenon in sub-Saharan Africa \[[@pone.0224355.ref040]--[@pone.0224355.ref043]\] mainly due to the need for income supplementation \[[@pone.0224355.ref040], [@pone.0224355.ref041]\]. Communication is further hampered by a lack of confidence, motivation and a low working morale among the nurses---similar to findings in other healthcare facilities in Tanzania \[[@pone.0224355.ref035], [@pone.0224355.ref044]--[@pone.0224355.ref047]\].

A reported barrier to effective ICU triage was a lack of explicit guidelines and routines. There was no consensus about admission criteria and no written guidelines for admission. This implies that decisions to refer patients to ICU, and to accept patients to ICU, is done on an ad-hoc basis and using implicit criteria that may not be uniformly understood or applied. The majority of patients admitted to the ICU were post-operative patients and patients who required mechanical ventilation, suggesting two possible implicit criteria. Postoperative patients have been considered a group who should be monitored closely and who may benefit from ICU care \[[@pone.0224355.ref048]\]. However, a recent study with data from 27 countries including LICs, showed no evidence of patient survival benefit after admission to ICU immediately postoperatively \[[@pone.0224355.ref049]\].

The ICU doctors expressed that the ICU is mainly for patients needing a respirator and the ward doctors believed that it would be futile to contact ICU about patients who could breathe without the need of mechanical ventilation. Favoring patients with a need for mechanical ventilation may prevent patients with circulatory shock or other critical illness from selection for ICU care until it is too late. It is considered as essential in intensive care medicine to admit patients before their condition advances beyond the point where recovery is impossible \[[@pone.0224355.ref002], [@pone.0224355.ref048], [@pone.0224355.ref050]\], and patients with shock may benefit from early intervention and ICU care \[[@pone.0224355.ref051]--[@pone.0224355.ref053]\]. If illness severity is the only implicit criterium used, there is a risk in intensive care medicine that patients with poor prognoses and very low chances of survival are selected above those who are less sick but for whom ICU care could be life-saving. This was described by the respondents in the study, both for post-operative patients who were known to have poor prognoses even before surgery and other patients with expected poor outcomes, and is also a challenge in other settings \[[@pone.0224355.ref005]\].

Underlying all the challenges of identifying and triaging the critically ill is the extreme imbalance of critical care needs and available resources. The patient selection process was perceived to be highly affected by the lack of space in the ICU which is consistent with previous findings in HICs \[[@pone.0224355.ref005], [@pone.0224355.ref009]\], whereby patients who get admitted in situations of limited number of beds, are more severely ill \[[@pone.0224355.ref007]\] and get admitted later in their illness \[[@pone.0224355.ref009]\]. In HICs, physicians respond to intensive care resource limitation by using the resources more efficiently \[[@pone.0224355.ref006], [@pone.0224355.ref007]\], however in these settings resources are not as limited as in a LIC like Tanzania. In this study, it was described that the chronic and severe scarcity of ICU beds deters staff from referring critically ill patients to the ICU resulting in patients with a need for intensive care remaining on the general wards while the e ICU was at times reported by study participants to have empty beds.

Admission decisions for ICU were not only based on potential benefit but could involve other non-medical factors such as fear of repercussions and orders to admit VIP patients. In a previous study at MNH punishment rather than rewards seemed to characterize the work environment and both doctors and nurses experienced a lack of care for their welfare by the employer \[[@pone.0224355.ref054]\]. Corruption is known to play a role in health care systems in sub-Saharan Africa \[[@pone.0224355.ref055]\], however the extent of VIP patients in our study seemed relatively low and was reported to be decreasing due to VIPs choosing care in other hospitals.

The study is unique in its focus on the under-researched area of triage and critical care in a low-resource setting that has potential for a global public health impact, using methods to explore implicit and convoluted processes in the identification and triage of patients for ICU in hospital. Centering interviews with health staff on real patient cases enabled reality-based discussions and made it easier to talk about sensitive and general issues.

An important methodological consideration is the positioning of the interviewer and the research team. Interviews conducted by a non-Tanzanian may have influenced respondents' accounts, for example due to barriers inherent in cross-cultural communication, due to social desirability to answer "correctly" or due to altered openness of the respondents to an "outsider". It is also possible that, due to the interviewer being an outsider, participants shared accounts more accurately reflecting reality than if the interviews had been conducted by a colleague from within the hospital.

Although the interviewer had no financial or other formal influence over respondents, there may have been inherent power imbalances that could have affected the interviews. This could have influenced respondents to try to give a good impression, or to exaggerate difficulties in order to gain sympathy and a potential future gain. The interviewer did not, however, get the impression that participants felt coerced to take part, nor hesitant to speak freely.

The positioning and value base of researchers influence analysis and interpretation in all qualitative studies. In our case, the lens through which data was collected and analyzed arrived from a position of wanting to understand a system and complex processes of care from the outside. The research team contained several doctors with high-income country backgrounds, and the team's pre-conceived ideas about LIC healthcare and the management of critical illness likely influenced the interpretation of the findings. Respondents accounts could have been interpreted overly negatively but at the same time, the perspective and knowledge of healthcare from other settings may have led to insights that local colleagues could have missed.

The study had several limitations. The interviews were not recorded for logistical reasons and with the aim of increasing the possibility for respondents to speak openly, especially about some of the sensitive issues. This could have led to lost or misunderstood information or a premature interpretation by the interviewer. The interview settings were chosen by the respondents and several of the interviews were not done in total privacy. Although confidentiality was of concern, the study was pragmatic and the busy staff had to be interviewed close to their workplaces. The respondents were selected purposively for their recent involvement in the care of a critically ill patient and may not be representative of all doctors in MNH. As the study was done in a single hospital, transferability of the results to other settings should be done with caution.

We suggest that, in LIC settings where ICU beds are limited and the needs for critical care are great, the processes for identifying the critically ill and triaging of patients to ICU should be explicit. The processes should be widely known, accepted and used, and supported by the hospital and clinical leadership. Admission guidelines can be difficult to implement \[[@pone.0224355.ref012]\] and are not always followed by triaging ICU doctors \[[@pone.0224355.ref012], [@pone.0224355.ref015]\] and guidelines developed in high income countries can be challenging to apply in LICs \[[@pone.0224355.ref034], [@pone.0224355.ref056]--[@pone.0224355.ref058]\]. Despite these difficulties, explicit and written ICU admission guidelines in every ICU are seen as crucial by several intensive care professional societies \[[@pone.0224355.ref017], [@pone.0224355.ref048]\]. Local guidelines with clear criteria are valuable for identifying appropriate patients for ICU care in the current hospital context \[[@pone.0224355.ref002]\], decrease the impact of bias and prejudice and help limit the unnecessary use of resources in low-income countries \[[@pone.0224355.ref016]\]. As well as implementation of effective guidelines, critical care training of hospital staff, raising awareness about critical illness, and measures to improve communication, such as non-hierarchical triage systems, within hospitals could benefit the optimal identification and triage of critically ill patients. Further research should aim to study the implementation and impact of improved identification of critical illness and triaging to ICU and the impact on patient outcomes.

Conclusion {#sec026}
==========

Critically ill patients may not be identified in general wards in a Tanzanian university hospital and the triaging process for the admission of patients to intensive care is convoluted and not explicit. The findings indicate a potential for improved patient selection that could optimize the use of scarce ICU resources, leading to better patient outcomes.

Supporting information {#sec027}
======================

###### Interview guide.

(DOCX)

###### 

Click here for additional data file.
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